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I/IHCprKlIl/lﬂ 110 BBINIOJIHCHHUIO paﬁOTbI

Pabora mo MaTeMaTHKe COCTOMT W3 JBYX YacTeil, BKIIOYAIONIMX B cels
19 3amanmii. Yacte | comepxwuT 12 3amaHmii ¢ KpaTKuM OTBETOM 0a30BOro u
HOBBIILIEHHOTO YPOBHEH CI0XKHOCTU. HacTh 2 cOAEpKUT 7 3alaHUil C pa3BEPHYTHIM
OTBETOM MOBBILIEHHOI'O ¥ BEICOKOI'O YPOBHEH CII0KHOCTH.

Ha BhImonHEeHME 3K3aMEHAIMOHHONH pa0OTHl MO MaTeMaTHKE OTBOIMTCS
3 yaca 55 MuHyT (235 MUHYT).

OTtBeThl K 3ajaHMsAM 1-—12 3amuMchIBalOTCS B BHJE 1I€JIOTO 4YHCJIA MM
KOHEYHOH JIECATHYHOM pOoOHU.

IMpu BemonHeHNN 3aganuil 13—19 TpebGyeTcs 3amucaTh MOIHOE PEIICHHE Ha
OTIEIBbHOM JHCTE OyMaru.

IIpy BBINOJIHEHUM 33JaHUM MOXHO IOJB30BATHCS YEPHOBUKOM. 3amucu
B YEPHOBHKE HE YUUTBIBAIOTCS IPU OLIEHUBAHUU PAOOTHI.

Bannbl, nosyyenHsle Bamu 3a BBIIIOJIHEHHBIE 3a1aHUS, CYMMUPYIOTCSL.

[MocrapaiiTecs BBINONHUTH KaK MOXHO OOJbIlIe 3aJaHU W HaOpaTh
HauOoJIbIIICe KOJTMIESCTBO OAJIIOB.

Kenaem ycnexa!

CrnpaBo4HbIe MAaTePHAJIBI

sin2a = 2sina - cosa

2 .2
cos2a=cos” o —sin”a
sin(a+p)=sina-cosp +cosa-sinp

cos(a+[$):cosa-cosB—sina-sinB
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Yacrp 1

Omeemom K Kax;coomy u3z 3adanuii 1-12 aensemcs yenoe wucno uiu KOHeuHas
decamuunas Opoos. 3anuuwiume 0Omeemol K 3a0aHUAM 6 noJjle OMeema ¢ meKcme
padomeul.

Ilepumerp npssMOyronabHUKa paBeH 14,
a jguaroHanp paBHa 6. Haiigure
IUIOIA/b 3TOTO NPSIMOYTOJbHUKA.

OrtBeT:

Janst Bektoper d(—4;12) n b(~11;0). Haiture ckansproe npoussesienue & b .

OrtBeT:

B  mpaBunbHOI — IIECTHYrOABHOH — IpU3MeE
ABCDEFABC D EF, Bce pé€opa paBHbl 31.
Haiimure Tanrenc yrna B EE, .

OrtBeT:

Ilepen HawamoM MeEepBOrO Typa YEMIHOHAaTa IO OaAMUHTOHY YYaCTHHUKOB
pa30MBalOT HAa MTPOBBIE Mapbl CIaydailHeIM 00pa3oM c MoMolblo kpedus. Beero
B YEMIIMOHATE yJacTByeT 26 0agMHHTOHHCTOB, CPEIH KOTOPBIX 16 CIIOPTCMEHOB
n3 Poccun, B ToM umcine Tapac KynuusiH. Halimure BeposSTHOCTH TOr0, 4TO
B mepBoM Type Tapac KyHuneH OymeT urpaTh ¢ KaKHM-THOO OaJIMHHTOHHCTOM
n3 Poccun.

OrtBeT:
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ABToMarH4ecKas JIMHHS M3rOTaBIMBaeT Oarapeiiku. BepositHocTs TOro, 4ro
roToBas OaTapelika HencnpasHa, pasHa 0,05. [lepen ymakoBkoii kaxknast OaTapeiika
MPOXOAUT CHUCTEMy KOHTPOJIA. BeposTHOCTH TOro, 4To cucreMa 3abpaxyer
HeWcrnpaBHyl0 Oatapeliky, pasHa 0,99. BeposTHOCTE TOro, dYTO cCHCTEMA
o onmobKe 3abpakyeT UCHpaBHyIo Oatapeiiky, pasHa 0,03. Haiiqure BeposTHOCTD
TOTO, YTO CIy4aifHO BBIOpaHHAs M3TOTOBJIEHHAs OaTapeiika OymeT 3abpakoBaHa
CHCTEMOM KOHTPOJIS.

OTtBerT:

Haiinute kopeHb ypaBHEHUS — %x = 21% .

Ortser:

Haiinure 3HaueHne BbIpaKeHUs (25512 - 4)- L j npu a =~47 +2.
Sa+2 5a-2

Ortser:

Ha pucynke nzo0paxén rpaduk QyHKImu y = f (x), onpeneéHHON Ha HHTEpBaIe
(—5; 8). Haiiqure KommMYecTBO TOYEK, B KOTOPBIX KacaTeldbHas K Trpaduky

¢$byHKIMHT Y = f(x) napajjenbHa npssmMoi y =-—19.

y v=r(x)
/ \ / A4
-5 1 X
0 8
\\/\\/l \\
T,

OrtBerT:
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IIpu cOmKeHHHM HCTOYHMKA W NPUEMHUKA 3BYKOBBIX CHTHAJIOB, IBHXKYILUXCS
B HEKOTOpPOH cpelle MO MpsMOM HaBCTpedy ApPYyr ApPYyry, 4acToTa 3BYKOBOIO
CUTHAJIa, PETUCTPUPYEMOro NMPUEMHUKOM, HE COBIIAZAeT C YacTOTON HCXOJHOTO
curHana  f, =140 Tm wu ompexensercs  CICIYIOIMM  BBIPAKEHUEM:

c+u

=15 (T'm), rme ¢ — CKOPOCTH pacHpOCTpaHEHMS CHTHANA B cpenie (B M/C),
c—v

au=9 m/cu v=13 M/c — ckOpocTH MPUEMHHUKA ¥ UCTOYHUKA OTHOCUTEIHHO

cpelpl COOTBETCTBEHHO. [Ipw Kakodi MakcuMalbHOH ckopocth ¢ (B M/c)
pacmpocTpaHeHus] CWTHajla B Cpelle YacToTa CHrHaja B mpuéMHUKe [ Oyner
He MeHee 145 I'n?

OTBeT:

B cocyn, comepxkammii 6 Kr 14-IpoLEHTHOTO BOJHOTO PacTBOpPa HEKOTOPOTO
BelIeCTBa, A00aBWIN 6 Kr BOJbl. CKOJBKO MPOIEHTOB COCTABISET KOHIICHTPAIHS
MOJYYHBIIETOCS pacTBopa?

OrtBeT:

Ha pucynke n300paxeHsl rpapuky GyHKIUH Yy

f(x)=-2x-4 n g(x)=ax’+bx+c,

KOTOPBIC IIECPECCCKAIOTCA B TOYKaxX A un B.

Haiinute abcrucey Touku B.

OTBeT:

Haiinure Touky MuauMyma GyHkiuu y =+/x° —18x +87 .

OTBeT:
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Yacrtp 2

Jlna 3anucu pewienuii u omeemos Ha 3aoanusn 13—19 ucnonwv3yiime omoenvHulii
aucm. 3anumwiume CHa4ana Homep GvinoHAemozo 3adanua (13, 14 u m. 0.), a
3amem noaHoe 000CHOGaHHOe peuienue u omeem. Omeemvl 3anucwvléaiime
uémko u pazvopuuso.

a) Pemmure ypaBuenne 8sin’x —6cosx—3=0.

. I
0) Haiigute Bce KOPHH 3TOTO YPAaBHEHUS, TPUHAJICIKAIIUE OTPE3KY [— 7; - 27:}.

Ha pebpe A4, npsimoyronsHoro napamnenenunena ABCDA B,C D, B3sta Touka E
Tak, ur0 A4 E:EA=3:1, a Ha pebpe BB, — Touka F Tak, uto B F:FB=3:5.
Ussectro, uto AB=52, AD=12, A4, =16.

a) Jlokaxkute, 4to maockocts EFD, nennt pedpo B,C, Ha 1Ba paBHBIX OTpE3Ka.

0) Haiinute yron Mexay miockocTelo EFD, u NIockocTeio AA B, .

Sx—x'—4 8
PemmTe HepaBeHCTBO 5 <2- .
x—4x x+3

B utone mnaHupyeTcs B3ATh KpeauT B OaHKe Ha cymmy 12 MiH pyOiei Ha Cpok
5 net. YcinoBus ero Bo3BpaTa TaKOBbI:

— KaXKABIH SHBAaph JOJT BO3pacTaeT Ha r % IO CPaBHEHHIO C KOHIIOM
TIpebIAYILEro rofa;

— ¢ (eBpaJIs MO HMIOHL HEOOXOAUMO BBIIIATUTH YaCTh JI0JITa,;

— B HIOJIE KQXJIOTO TOJia JOJIT JOJKEeH OBITh Ha OAHY M Ty K€ BEITMUNHY MEHbBIIE
JIOJITa Ha WIOJIb MPEJIBIIYIIEr0 To/1a.

Haiinute r, ecnu W3BECTHO, YTO HAMOOJBIIWA TOMOBOM TIUIATEX MO KPEAUTY
coctaBuT He Oojee 4,2 MiH pyOied, a HaMMEHbIIMA — He MeHee 2,76 MIH
pyOuneii.

Iepumetp Tpeyrompauka ABC pasen 24. Ha croponax AB u BC oTMmedeHBI
Toukd £ u F COOTBETCTBEHHO Tak, 4yTo BE:FEA=BF :FC=3:1. llpsamas EF
KacaeTcsl OKPYKHOCTH, BIIMCAHHOW B TPEYTOJIbHUK.

a) Jloxaxwure, uto AC =3.

6) Haiinute mmomans tpeyronsauka ABC, ecnmu LACB =90°.
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Haiinure Bce 3HaueHus a, Npu KaxJ10M U3 KOTOPBIX CUCTEMA
x4 y= 8|x —y|+ 8|a|,
X+y=a

“MeeT HEYETHOE YUCIIO Pa3IUYHbIX PElIeHui.

2
a) [puBenUTE MpUMEp TAKOTO HATYPANLHOTO YMCIIA 71, UTO 4HCia 1° U (n+22)

JIAl0T OAMHAKOBBIN OCTATOK NpH jesieHny Ha 50.

6) CKOIbKO CyIIECTBYeT TpPEX3HAUHBIX YHMCENl 7 C YKa3aHHbIM B IIyHKTE da
CBOMCTBOM?

B) CKOJIBKO CYIIECTBYET JIBY3HAuHBIX umcen m <50, I KaXZOoro M3 KOTOPBIX

n 2
CYLLECTBYET POBHO 36 TPEX3HAYHBIX 9MCEN 71, TAKUX, 9TO n° W (n+m) 1amor

O/IMHAKOBBIA OCTATOK MpH JeJeHuH Ha 507
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Kputepun oneHuBaHus 3a1aHUIi C pa3BEPHYTHIM 0TBETOM

a) Pemute ypasrenue 8sin’x —6cosx—3=0.

. I
0) Haiigute Bce KOPHH 3TOTO YPaBHEHUS, TPUHAJICIKAIIUE OTPE3KY [— 7; - 275}.

Peinenue.
a) 3amnuIIeM HCXOTHOE YpaBHEHHE B BUIE

8—8cos’x—6cosx—3=0; 8cos’x+6cosx—5=0.
ITycth y =cOSx, TOT/Ia HCXOAHOE ypaBHEHUE MPUMET BU]T

8y°+6y—5=0, OTKy/ia HAXOJUM y = —% Wi y:%.
YpaBHEHHE COSX = —% KOpPHEW HE MMEET.

1 T T
Pemast ypaBHeHHE COSX = R MoJy4yaeM X =— 3 +2nn, neZ, wim x = 3 + 27k,

kelZ.

6) C mOMOIIBbIO TPUTOHOMETPHYECKOH OKPYKHOCTH Iz
oTOepéM KOPHHM ypaBHEHHS, IIPHHAUIC)KAIINE 2
[ Tn }

OTpe3Ky | ——;—27 |.

2 -27

n 0
Ilosrywaem uncno — ?
" 7n
3

s m Tn
OrBer: a) ——+2nn, neZ;, —+2nk, keZ;6) ——.

3 3 3

KpuTtepnn oneHBaHus BbINOJHEHUS 3/IaHUSA Bajuibl
OOO0CHOBaHHO TOJTyYEHBI BEPHBIE OTBETHI B 000MX ITyHKTAX 2
OOGOCHOBaHHO IOTyYEH BEPHBIH OTBET B IYHKTE . 1
nim
[Tomy4yeHs! HeBEepHbBIE OTBETHI M3-3a BBIYMCIUTEIBHON OMIMOKH, HO IIPH
9TOM MIMEETCs BepHas MOCIIeJ0BAaTEIbHOCTh BCEX IIAaroB PerIeHus 000ux
MYHKTOB: MYHKTa @ ¥ IIYHKTa 6
Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, NEPEUNCIECHHBIX 0
BBIIIE
Maxcumanvnuiii 6ann 2
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Ha pebpe 44, npamoyronpHoro napasmienenunena ABCDA B,C D, B3dta Touka E
TaK, yto A E:EA=3:1, a Ha pebpe BB, — Touka [ Tak, uto B F:FB=3:5.
H3BecTHO, 4TO AB = 5\/5 , AD=12, A4 =16.

a) Jlokaxkute, 4ro miockocts EFD, nenut pedpo B,C, Ha [Ba paBHBIX OTPE3Ka.

6) Haiinute yron mexmy miockocTeio EFD, n mnockocTsio A4 B, .

Pemenue.
a)Tax kax AE:EA=3:1 m A4 =16, B T G
nomyuyaeM, uro AE =12 n EA=4. Tax
Kak BF:FB=3:5 n BB =16, nomy4aem,
yto BF=6 u FB=10. IliockocTs

CeYEHMs  IIEPECEKAaeT  MapauleIbHBIC
MIIOCKOCTH DAA, u CBB, no

napanjieabHbIM TMPSMBIM, I[IO3TOMY OHa
nepecekaer pedpo B,C, B Takoit Touke T,
yTto mnpsMas FT mapamienbHa HpsIMOU
ED,. 3naumr, TpeyronsHukud EAD, ;
u  FBT TOmOGHBI, a TOCKONBKY |
EA =A4D, =12, HoJy4aeM, 4TO
u FB=BT=6. 3paunr, TC =6 4 D
u BT:TC =1:1.

6) Onmyctum nepneHIuKynsp AH u3 Touku A, Ha mpamylo EF mnepecedeHus
mwiockocted EFD, n AAB,. Yron AHD, Oyner uckombiM. Haitném A4 H . Jlna

Al
D,

Kl

N
aQ

9TOro NMpoBeAEM B Tpaneuuu EA B F Boicory FK = 5\/5 (M3 pe3ynbTaTOB IyHKTA
a cienyer, uto K — cepequHa EA,). Ternepb, BEMHCISS ABYMs CIIOCOOaMU
mIomanab TpeyronbHuka EFA, mnomyanm AH-EF =AFE-FK, T0 eCTb

FK-AE  5J2-12 60
= = . TOF,Ha TaHI'€HC HMCKOMOI'0 YyIjla paBCH

EF _\/62+(5\/5)2_m
60 /43

4D AH =12:—pe ===

N/

OrtBer: 0) arctg@ .

AH =
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KpuTepun onieHnBanus BHINOJTHEHUS 32/ JaHHS Basusl
Hmeercss BepHOE JIOKa3aTENbCTBO  YTBEPXKACHHSA MyHKTa a, U 3
000CHOBAHHO IOJIYYCH BEPHBIH OTBET B IYHKTE O
[NomyueH 0600CHOBAHHEIH OTBET B IYHKTE 0. 2
50)141
HmeeTcss BepHOE [OKA3aTENbCTBO YTBEPIKACHHUS IYHKTa a, U IIpU
00OCHOBAaHHOM PEIICHUHM ITyHKTAa 6 IOJYYEH HEBEPHBIA OTBET H3-3a
apu(MeTHIECKOM OIMOKH
HmeeTtcst BEpHOE 10Ka3aTEIBCTBO YTBEPXKICHUS MTYHKTA . 1
i
ITpu 060CHOBaHHOM PELICHHH ITYHKTA 6 MOJyYeH HEBEPHBINA OTBET M3-3a
apu(pMeTHIEeCKOH OIHIOKH.
50)141
OOOCHOBaHHO TIOJy9YCH BEPHBIA OTBET B MYHKTE O C HMCHOJIB30BAHHEM
YTBEPIKICHUSI TYHKTA ¢, [IPU 3TOM IIYHKT ¢ HE BBITIOJHCH
PemieHne He COOTBETCTBYET HU OJHOMY W3 KPHTEPHEB, NPUBEISHHBIX 0
BBIIIIC
Maxcumanvnulii 6ann 3
5x—x"—4 8
Pemure HepaBeHCTBO 3 <2- .
x —4x x+3
Pemenne.
IIpeoGpa3yem HEpaBEHCTRO:
2x—2+x2—25x+420; 2x—2+(x—l)(x—4)20
x+3 x"—4x x+3 x(x—4)
2x—2+x_—l>0 3x* -3 S (x—l)(x+1)>
Torma< x+3  x otkyaa { x(x+3) x(x+3) 7
x#4, x #4; x#4.
Pemasi HepaBeHCTBO, moydaeM x € (—o0; —3); [-150); [1; 4); (4; + ).
OrBer: (—o0;—3); [-1;0); [1;4); (4 +).
KpuTepun onleHMBaAHUS BHINOJHEHUS 32 JaHUS Bajuibl
OOOCHOBAHHO IONTy4eH BEPHBII OTBET 2

OOOCHOBaHHO  MONY4YeH  OTBET, OTIMYAIONMHCT  OT
HCKIII0OYeHneM Touek — 1 u/mmm 1.

nim

INomyueH HeBEepHBIi OTBET U3-3a BEIYHCIUTENEHON OMHOKH, HO IPH 3TOM

HNMECTCA BEpHAaA ITOCJICA0BATCIIbHOCTh BCEX IArOB PCIICHU A

BEPHOTO

1
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Pemrenue He COOTBETCTBYCT HU OJHOMY U3 KPUTEPUCB, NEPECUNCICHHBIX 0
BBIIIC

Maxcumanvuwiii 6ann 2

B urone miuaHupyeTcs B3ATh KpeIUT B OaHKe Ha cymMMy 12 MiH pyOnell Ha cpok
5 ner. Ycii0BUs €r0 BO3BpATa TAKOBBI:

— KaXOblii sAHBapb JOAT BO3pacTaeT Ha r % IO CPABHEHUIO C KOHIIOM
HpeABIIYIETO TO/1a;

— ¢ (heBpas 10 UIOHb HEOOXOAUMO BBIIIATUTE YACTh JIOJITA;

— B HIOJIE KaXJ0TO IoJ[a JONIT JOJDKEH OBITh HA OIHY M Ty XK€ BeIMYNHY MEHBIIE
JI0JITa Ha UIOJIb MPEeABIAYILETO To/a.

Haiimute r, ecnu W3BeCTHO, YTO HAWOOJBLIMKA TOJOBOM IIATEX MO KPEAUTY
cocTaBUT He Oomee 4,2 MiH pyOned, a HauMEHBIIMI — HE MeHee 2,76 MIH
pyOueit.

Pemenne.
Honr mepen GankoM (B MIIH pyOlieil) MO COCTOSIHAIO Ha HIONb KaXKIOTO rofa
JIOJDKEH YMEHBIIATHCS JI0 HYJISI PABHOMEPHO:
12;9,6; 7,2;4,8; 2,4; 0.

ITo ycnoBuIo B siHBape KXI0T0 rojia JIoir Bo3pacraet Ha r %. [Tycts k =1+ ﬁ ,
TOT/Ia TOCIIEIOBATENEHOCTE Pa3MepoB Joira (B MIIH pyOieil) B sSsHBape Ka)IOro
roga takosa: 12k ; 9,6k; 7,2k ; 4,8k ; 2,4k .
CrenoBaTtenbHO, TIATEXKH (B MITH pyOiIei) JOJKHBI OBITh CJICTYIOIINMH:

12k-9,6; 9,6k —17,2; 7,2k—4,8; 4,8k —2,4; 2,4k .
Haubonpmumii miatéx coctaBuT 12k —9,6 MiH pyOnei, a HAMMEHBIIUH TIATEK
coctaBuT 2,4k MIH pyOsei.
IMonydaem 12k —9,6<4,2, otkyna cieayert, uto k<1,15, u 2,4k >2,76, otkyna
cienyet, uto k >1,15. 3nauur, k=115 u r=15.

Orser: 15.

Kpurtepun oneHuBaHMs1 BINOJTHEHHUS 3aaHUS Banabl
OO60CHOBaHHO MOJYYEeH BEpHBIN OTBET 2
BepHo nocrpoeHa MmareMaTudeckas MOAeb 1
Pemienne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, MEPEUNCICHHBIX 0
BbILIE

Maxcumanvuviii 6ann 2
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[lepumerp TpeyromsHuka ABC paBen 24. Ha croponax AB u BC oTmeueHbl
Toukn E u F COOTBETCTBEHHO Tak, uTo0 BE:EA=BF:FC=3:1. Ilpamas EF
KacaeTcs OKPYKHOCTH, BIIMCAHHOW B TPEYTOJIbHUK.

a) okaxwurte, uto AC=3.

6) Haiinute mmomans tpeyronsauka ABC, ecnmu ZACB =90°.

Pewenne.

a) Yersipéxyronsauk ~ AEFC ~ ommcaH — OKOJIO B
OKPY>KHOCTH, MO3TOMY AE+FC=AC+EF .

TpeyronbHUKU BEF u BAC OT0OHBI

¢ K03 GUIMEHTOM MO00uS % 3nauut, AE :%AB, E F
FC = %BC, EF = %AC . CreoBaTellbHO,

1 1 3 1 7

—AB+—BC=AC+=A4C; —(4AB+BC)==AC. 4 C
4 4 4 4 4

Iepumerp tpeyromsauka ABC paseH 24, mostomy AB+ BC =24—- AC, otkyna
HoJIy4aeM

Ya-acy)=Luc; ac=3.
4 4

0) [Tycte BC = x. Torna nonyuaem 4B =21-x. ITo Teopeme ITudaropa
AC* +BC*= AB*; 9+ x° :(21—x)2; 9+x” =x"—42x+441,

OTKyZa HaxoIuM ng. 3unaunt, BC :7—2, U wiouaae TpeyronbHuka ABC

paBHa
AC-BC 108
2 7

108

OTtBeT: 6) —.
7

Kpurtepnn oneHnBaHUS BBINOJTHEHHS 32 JaHUS Bbanast
Nmeercss BepHOE JIOKa3aTeIbCTBO  YTBEPXKICHHS IIyHKTa a, W 3
000CHOBAHHO ITOTYYCH BEPHBIHA OTBET B IYHKTE O
[Nomyuer 000CHOBAHHEIH OTBET B IYHKTE 0. 2
WJIn

HmeeTcs BepHOE [OKa3aTENbCTBO YTBEPXKAEHHSA IIyHKTa a, W IpU
000CHOBAaHHOM pEIICHUM IIyHKTa 6 MOJIydeH HEBEPHBIH OTBET H3-3a
apupMETHISCKOH OIIHOKI

HNmeercs BEPHOC JOKA3aTCIbCTBO YTBEPKACHHW IYHKTA 4. 1

© Cratl'pax 20242025 yu. 1.
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WJin

ITpr 060CHOBaHHOM pELICHUH MYHKTA O MONy4YeH HEBEPHBIIl OTBET M3-3a
apu(pMETHIECKOH OIIHOKH.

150)141

OOO0CHOBaHHO TOJIyYeH BEPHBIH OTBET B IIyHKTE O C HCIOIBb30BAHHEM
YTBEP>K/ICHUsI ITYHKTA d, IPH 3TOM IYHKT @ HE BBIIIOJIHEH

Pemenue He COOTBETCTBYCT HHU OAHOMY M3 KPUTCPHUCB, l'IpI/IBeﬂéHHLIX 0
BBIIIC

Maxcumanvrvii 6an 3

Haiinure Bce 3HaueHus @, Mpu KaXkJIOM U3 KOTOPBIX CHUCTEMA
x4 yi= 8|x— y|+ 8|a|,
X+y=a

MMeeT HeYETHOE YUCIIO Pa3IMYHbIX PEIIeHUH.

Pemienue.
Ecmm (x;y) — pemenne cucremsl, 10 (y;x) Takke eé pemenne. YroGsl
pelenuii GbLI0 HEYETHOE YHCIIO, HY)KHO, YTOObI HEYETHOE YMCIIO PENICHHH HMETI0
B (X;X).
[onyuaem
2

2x*=8la], 2x’=16|x|, orxyna naxomum x=0, x=8 wm x=—8.

2x=a;
Ecmt x=8,10 a=16;ecmn x=—8,10 a=-16;eciu x=0, 10 ¢ =0.
Jlst KaskJ0T0 U3 HaiiIeHHBIX 3HAYEHHI @ CYLIECTBYET POBHO OJHO PElIeHHE BU/A
(x; x), naitnennoe Bbime. Bee oCTanbHbIE PEIICHNUs, €CIM OHH €CTh, OYIyT HMETh
BuA (X;), TAe X#y, 3HAYMT, MX KOJIMYECTBO YETHO M OOIIEEe KOIMYECTBO

peleHuii HeYE€THO.
OrBer: a=0, a=16 u a=-16.

Kputepun oneHnBaHus BLINOJTHEHHUS 32 JaHUS Banibl

OO0CHOBaHHO MOJTy4eH BEPHBII OTBET 4
C nOMOIIBIO BEPHOT'O PACCYKICHHUS MOJy4YEHO MHOXKECTBO 3HAYECHUH a, 3
HO pelIeHne HE0CTaTOYHO 000CHOBAHHO
IMosydyeH HEBEpHBII OTBET M3-3a BBIUMCIMTEIBHOH OIIMOKH, HO IpH )
9TOM BEPHO BBINOJIHEHBI BCE IIaTH PELIEHUs
3aj1a4a BEpHO CBEJICHA K MCCIICIOBAHHIO PeleH i Brua (x; x) 1
Pemienne He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, IIEPEUUCICHHBIX 0
BBIIIE

Maxcumanvnulii bann 4
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2
a) [puBeMTe MPUMEp TAKOTO HATYPAJILHOTO YHCHA /1, YTO YHUCHa n° U (n + 22)

JIal0T OJMHAKOBBIN OCTATOK IIpU AeaeHuU Ha 50.

6) CxompkO CcymecTByeT TPEX3HAUHBIX YHCEN /1 C YKa3aHHBIM B MYyHKTE a
cBOlcTBOM?

B) CKOIIBKO CYyIIECTBYET JIBY3HAUHBIX umcen m <50, IS KaXkAOro M3 KOTOPBIX

. 2
CYILECTBYeT POBHO 36 TPEX3HAYHBIX UKCEN /1, TaKHX, 4To n’ W (n+m) nawor
OJIMHAKOBBII OCTATOK TpM JeeHUH Ha 507

Peuienne.

a) Hanpumep, nmycte n=14. Hmeem 14° =196, (14+22)2 =36"=1296. Drtu
yucia AaT OCTaToOK 46 npu nenenuu Ha 50.

6) [ycts n’ u (n + 22)2 JIal0T OJJMHAKOBBIN OcTaToOK npu neieHuu Ha 50. Toraa

ancno (n+ 22)2— n*=22(2n+22)=44(n+11) nomkno nemntbes Ha 50. D10
OyJIeT BBIMIOJIHEHO TOT/IA M TOJIBKO TOr/a, Koraa 7+ 11 nenntes va 25. 3uaunr, Bce
UCKOMBIE 7 uMeloT Bux n=25p+14, rne p — HarypaipHoe gucino wim 0,
U ynomietBopsioT  HepaBeHcTBaM  100<n<1000. Pemas HepaBeHCTBa

OTHOCUTENFHO P, TIOJNy4aeM 4—%Sp<40—%, p=4,5, ...,39, — posHo 36

PasIMIHBIX pemeHI/n‘/’I, KaXA0My H3 KOTOPBIX COOTBETCTBYET CIAWMHCTBECHHOC
HUCKOMOC YHUCJIO 1.

2 2 .
B) Iycte n° u (n+m) KaloT oaMHAKOBBI ocTaToK NpH AeneHun Ha 50. Torxa

2 w o
ancno (n+m) —n’=m(2n+m) nomkHo aenuthes Ha 50. HanGonbumii o6ummii

nemurenb d uncen m u 50 moxer paBHsTees 1, 2, 5, 10 mwm 25. YrtoOsl
m(2n+m) nenuinock Ha 50, HEOOXOAMMO M JOCTATOYHO, YTOOBI YHCIIO 21+ m

50 N
JIEIWIOCH Ha 7 Ecmu d =1, 5 win 25, T0 m HEYETHO U TAKUX N HE CYIICCTBYET.

Ecnu m 4étHO, TO JUISl HEKOTOPOTO HATYPAIbHOrO k uMeeM m =2k, U yCIOBHIO
YIOBJIETBOPSIOT T€ M TOJBKO T¢ TPEX3HAYHBIC 1, U KOTOPBIX 2(n + k) JICITATCSE

50
Ha R Ipu d =2 Takux 7 CyIIECTBYET POBHO 36, TaK Kak MOAXOASIIUMH OyayT

Te U TONBKO Te 1, IPH KOTOPBIX N+k nenutcs Ha 25 (pelieHHe aHAJIOTMYHO
nyakTy 6). [lpu d =10 Takux umcen n Gymer Gonblre, Tak Kak IOIOWIYT BCE
TpEX3HAYHbIE YUCTA, UL KOTOPBIX 11+ k IenanTces Ha 5. 3HAYMT, YCIOBHIO 3a1a4d
YIOBIETBOPAIOT 4YETHBIE ABY3HauHble umcia m <50, He kparHble 5. Tak kak

(50-10)

YETHBIX JIBY3HAYHBIX YHCET CYIIECTBYET =20 ¥ 4 W3 HUX KpaTHHI 5,

OJTyYaeM, 9TO HOAXOMAIIMX YKCEN M CYIIECTBYET POBHO 16.
OrtBeT: a) 14; 0) 36; B) 16.

© Cratl'pax 20242025 yu. 1.
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Kpurtepuu oueHuBaHMSI BbIIOJHEHMS 3aJaHUS Banasl
O00CHOBaHHO ITOJIyYEHBI BEPHBIC OTBETHI B IIYHKTaX d, O U 8 4
OOOCHOBaHHO TIIONy4€H BEpPHBI OTBET B IIYHKTE 6, B OOOCHOBaHHO 3
MIOJTYYEH BEPHBIH OTBET B IIYHKTE @ WU O
OO00OCHOBaHHO MTOTYYECHBI BEPHBIE OTBETHI B MyHKTaX @ U 0. 2
nim
OG60CHOBaHHO 10Jy4EH BEpHBIN OTBET B IYHKTE 8
OOG0CHOBAHHO MOJY4Y€H BEPHBIH OTBET B MyHKTE d WIU O 1
Pemienne He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, MEPEUNCICHHBIX 0
BBIIIE

Maxcumanvnuiii 6an 4
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